The selective effect of a protein kinase C inhibitor on synaptic plasticity in defensive behavior command neurons during development of sensitization in the snail.
Studies of defensive behavior command neurons LP11 and RP11 in semi-intact common snail preparations addressed the effects of the protein kinase C antagonist polymyxin B on the effect of nociceptive sensitization. Neurons in control snails responded to application of nociceptive stimuli to the head with membrane depolarization, increases in excitability, and depression of neuron responses to sensory stimulation during the short-term stage, with marked facilitation of responses during the long-term stage of sensitization. Acquisition of sensitization in the presence of polymyxin B resulted in partial suppression of responses to nociceptive stimuli. Changes in command neuron membrane excitability in these conditions, as well as changes in responses to tactile stimulation of the foot and chemical stimulation of the head, were similar to those seen in neurons of sensitized control animals. The inhibitor also had no effect on short-term depression of neuron responses induced by tactile stimulation of the head. In addition, acquisition of sensitization during administration of polymyxin B led to complete suppression of the facilitation of responses to tactile stimulation of the snail's head during the long-term stage of sensitization. It is suggested that in sensitized common snails, protein kinase C is involved in controlling the mechanisms of nociception and is also involved in the mechanisms of selective induction of plasticity in the synaptic inputs of command neurons, which are activated by tactile stimulation of the animal's head.